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(57) Abstract: 

PURPOSE: To obtain a semiconductor laser having low 
threshold current value by imparting strain 
anisotropically into a specified axial plane of an 
active layer of a hexagonal compound semiconductor. 

CONSTITUTION: The semiconductor element employs a 
lll-V compound semiconductor, i.e., an AIGalnN based 
material, as a hexagonal compound semiconductor. Strain 
is introduced in parallel with the face (c). In other 
words a mask 104 is formed in stripe, on one major 
surface of a sapphire substrate 103. A groove 105 is 
then made, in stripe, using the mask 104 and an etching 
liquid of hot sulfuric acid, for example. Furthermore, a 
layer 106 filled with AIN is grown selectively only in 
the groove 105 using a material of AIN, for example, and 
the mask 104. Consequently, coefficient of thermal 
expansion is distributed in the thickness direction and 
a uniaxial strain can be generated in the substrate when 
crystal growth of AIGalnN emission layer is effected at 
high temperature of 100O B C or above. 
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t y ft^ftc^^^^A;* < 8& U s 4^&&u- 
if 4 o i tfiy-J^rVy h 4 0 2 tC@^ti-5^fC, « 
*U— if 4 0 1 ICTO— <M6*3WI0*)«6ii:K:**. 4* 
MfcV— tf 4 0.1 {CjQ^.«bn^-|4t£<7)^(7)fi{iJitf 
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[0 0 4 0] 3^mM(7>¥m&. b — tf 4 0 1 t£9;wftt 
S<7)*§li£8JVvCV>£. ZKT^iiii (0 0 0 1) #&C^ 

k&^iRi«c-tttt(7)fl?**:jpASittCcky^ MiSi 
[0041] z. co & e> &V)ivmmcD¥m&¥&m?- 

t££Ai* < fa±£-&Z>Z£A*»jmt%:2>. 

[0042] ^mmix-tes tf 4 oitt (o 

0 0 1) MxH (112 0) ®^ (1 

10 0) S_htcSISrrs*»<7)fcL/TittWLfe^ — ttte 

[0 0 4 3] (HEUfiW 5) SI 1 8 tZZ.<7)5mnWl<D£Mi 

[0 0 4 4] ^<^M^M^M^(mm^m^m * m 
(oooi) ffi-y-7Tj~7msJzx:rm-2 

tlfcAlxGaylnzN^ (0<x^U OSySl, 

o<z<i) cr&mfrv-if 50 xoyf-vJ^mi 8 
(a) 8c^-r«fc^ic, £r> 18 0^(7)J|-SWT^ 
> h 5 0 2_htcSHSt-^o VJWs h 5 o zom&az 
m 1 9 fC^-f =fc "9 tC* Fe-Ni^503 % Fe-N 
i-Mn-^5 0 4, P b - S n/\>^5 0 5#*fejft 
Fe-Ni^503^>;V (Invar) 

■efeS. Fe-Ni-Mn-&&5 0 4«3&g<Z>_h 

#jc^-3*aea®^uvv^"e*^ 0 Fe-Ni^ 

5 0 3 t F e -N i -Mn^5 0 4 &fcty£*>-&5£ 

[0 0 4 5] 18 0t3T?JS«bfeA> Wt«atCT^ 
ofc^tcg^vj. lf5 0l3ftWV»»h5 

0 2_bicS££*l$. 4^t»U~1f 5 0 1 Wzf^Vy 
h 5 0 2 &C@^£*vi>imc, #S^U-1f 5 0 1 IC-^ 

^^SfcU— tf 5 0 1 tC2lD^.^tl-6-ttl4(7)JC^7<7)i{±J: 
[0 0 4 6] ^IW0tJ<7>^^U-if 5 0 1 WtfJUtrtK 

swjigafefflv^v^. ^c^sii (oooi) micm 

T> ^^U-tf(7)USv^m^^W€^ : &<S^r^ 

[0 0 4 7] C«7)J:^C^;i/^^(D^(*:WlSrF > 
fc, 'A4*Z)lt.oy}&&'&t>-£lC&^X, ±MZ¥m&¥£ 
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co o 4 8] ^mmrn^ts m 1 9<nm&-v-?'?>5> b 
^•t^.o^mmmx'hm^^\ f e — n i 

-Mn^5 0 4(7)», UmiitltZttLTB&Lft 
nffi&T^ (b) Kim'f&oteXhJJzftmm.-Zfa 

[0049] si2 1 \cz.<DRmm\(»m!m\o¥m&v 
-^om^m^-r. ^m^mmmMwmmm^ io 

fflxK (1 1 2 0) ffit77^7M 
-BCf»£nfcAlxGa y In 2 N& (O^x^L 0 

^y^i> O^z^i) o^teu—FS 5 

£®2 ltOirfJ:?^ £T> t^>h5 5 2±iC 
SEg-T^o JnMtfanby h 5 5 3 feffiMTJ: 

x mfrb*mi*i'-'*r 5 5 3 ^*&&n;tfc#fc&#^ 

{b^5 5 4fc*^£SWbT¥SH*L/-'if 5 5 1 fe 

^V^h 5 5 2JC@j££ft-5B#tC. ^L^U-if5 
5 !Ci:T*I^taE5i73W»tbS. 20 
[0 0 5 0] ^Ufies/O^sS^U— tf 5 5 1 
SkTtfggfcflJtvCl^*,, £<Z)Sg|ite: (0 0 0 1) |{&&C^ 

CO 0 5 1] *l»j-e!t H2UC5^-i-3K:^«: 

£t>&*&rc*4j&<, MA.tfSI2 2<7)«k-3*flliitfcL;T 30 
*>«fcO. ."f VTWy b 5 5 5 {CKW-fcEOasiC 

'.J tf 5 5 ^^U-if^^^ 

[0 0 5 2] VfWy b 5 5 5<7«t^ Kfcli* 
ftU-lf 5 5 1 5 5 6 

*f 5 5 1 \tmfcmwM3m&s 5 4^ere$ 

*W JDM3?*^5 5 l*\Bm-tZ>Z.b.X, b— tf5 5 1 
(^fSfM^cffirttC-ttM^A^^^^tCJ&orv^ 40 
;r<7)-$K&Cj:U> b£t\ffi«i^J^V*¥3W*L/ 

CO 0 5 3] 2«fifi0rai (1 1 2 0) ^£_BO&gb 

t^?mte.v--*fzm^x®mbrc.t}\ 

(0 0 0 1) mK&ttfattBti&&5&fflfrz&ti 
CO 0 5 4] 2f^^TOi*^4^fcWffi«:ffltvriRl^ 

c o .o 5 5 ] (mmm e) 023 &&mio>-mHsM<f) so 
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a 1 g a i nN&^&zmm^am^mtt^-t&n 
C0056] ^B^mimmAovpKm^^j, 2® 

2 3 (a) Oivr£e>C> 6H-S i C^g6 0 1 
ffift^Lfeft, MOVPE35fe«C<ksm— ^SJSWftff 

fit3^K^Ttmttimr&. movpes 
i o^EEtcisBgufc^ **^+-eaag6 oun 

co o 5 7] ^-^^ 6 o or^mtaufc 

& 6H-SiC^®6 0 1®litCV^tsfiiLTT> 
^-7;ff;*£SAb> 1 OfH&iCI I I^fBfiiLr h 
V ^J\yyjl5.^A^m^LXmM- 5 0 nm<7)#M|i*£ 
IA1N16 0 2£*£1Sb£o *<7tf& 

3-ulx, iiimjmtbxbv^jiTji^^A 
znmm&bm&s ^m^miiA 1NI603 *wm 

CO 0 5 8] &iC* 3iy^y«v^fcLrs 102 
02 3 (b) tC^-Tcfc^tC, GI3aiiiu RM2 
mCD 2 ^CO^. h7-{^ £ b fc. 
CO 0 5 9] xyfV^TX^^mfc^ MOV 
PE&tC^^fc^^^g^frofeo MOVPEgf 

£®3We6H-S iCiS60Ul 10 0tJ^T-# 
ISL, ^(^rtmb^ffofe,, ^VN-e, ^Si^S^ 1 0 

3 0t3tC»fflbfca, I I I^M^iiLThU^^;i/T 

A^r^Ux 02 3 (c) KJ^-r^O^C, W¥-3 vm(D 
S i K-^nSAlGa I nN^7*; KE6 0 4, ^¥ 
2 0nm(7)AlGaInNfii416 0 5, ^?2^mC7) 
Mg K-^pSAI GaLnN^7yKI60 6=&^h 

p{RimS6 0 7, nill«S6 0 8^bl/-fl«fi«: 

^Xbfeo 

CO 0 6 0] £Lt(D$mx.mfrt>, ±MZ(D?~7JW\^U 
HS*ii2*<3!)Xh9-f^»fS(Z>¥iaa56 1 0tCBVAT# 

1 1 i«^(7)feii^^ya**usw3W**«: 

<Z)^6 0 9^«b^rioI{CJ^^^*r'2>3^^^o 
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CO 0 6 1] 5BJfeaSh«iS¥aaJ6 1 OJCfrfr* 

Mte2#<7>*h^:/^p H m ^Si K-^nM 
Al Ga I nN^7»; KM 6 0 4 c7^/i^£^{fc 

[0 0 6 2] @Q60U7) SI2 4fct*^Ee§(7)-|iaSW<7) 

$J££^£&C <fc 6 A 1 G a I n N^m^-^m^-amB. 
^fmmz.^xx, wffi*mtfx^z>z.tx&£> 0 ~<t)D3 

[0 0 6 3] jjgSfiggtti)SffMOVPEfeT?fey, 2 0 

4 (a) tC^-Tct^C 6H-S i C^S6 5 1 

fc« J^^CoMTl^^tWr&o MO VP Egg 
tfX^^ft £J*»*?a#£l/l 
0«H8C«^Lfea, 7teR#;**-e£fi 6 5 1*110 
0T:3n?#SU 6H-S i C^g6 5 l^@(7)^^fb 

& 6H-S i C^S6 5 l®_hCV^i^sfi:brT> 
^riJ^&^AL, 10MiClII»fhLth 
'J^^7;^-^A^bt^5 0 nm« 
iAlNI6 5 2 ZimLfr 0 *(7X&, -M. N U 

#^UT, I I imm^tLX h'J^^bTM-^A 
£W^{£36UB£I?5 jum<Z)Jty£||A 1 NM 6 5 3 £i£3l 

[0 0 6 4] x^V^fflV^tUrS iOa 

^\ EI2 4 (b) K^r^^tC, <B3juni;*h^ 

[0 0 6 5] ly^y^^ftlitebfc^ MOV 
PE?£tCck^-(7)^S^*fTofeo MO VP Egg 

O^ffiC&^bfc^ * t Ty=E—7j37.<7m& 

#fflSWC6H-S i C^&6 5 1*11 00tJ£-e^ 

Afe{ftteU HJ2 4 (c) JC*V$-J: ^ fcu BU¥3A<m<7) 

5 i K-^nSAlGa I nN^^ KM 6 5 4> K@ 
2Onm0AlGaInNStf 6 5 5, P2/imO 
Mg K-^pSA1 Gal nN^5y K/f 6 5 6 *Z.h 

P<Kfjm^6 5 7, nW6 5 8 feJ&abU-ifflBgfe 

^XLfe, 

[0 0 6 6] PXhaym^xm^s ±gdm#7)V^TU 
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io 6 6 0 ttmmt l^&l ^ Mmmxmt- k 

1 K-^nSA 1 Ga I nN^7f K/16 5 4(7)^* 
[0 0 6 7] (5y£0ij8) ®2 5 (a) K^fJc^Jc 

(oooi) V7 7jr^8oi±K$m^$sttj& (f 

^ (MOVPE) StCi:UGaNMM8 0 25.^58 0 
3£i»t£ 0 miCtthy^M^A (TM 
G) > 7>^xy (NH3) Ml\ WBto*^'J7^ 
20 XtatfrmXxZm^* fiit^ttlOOTorrf 

£50 OtJ-efrdo ^^liiW^lcfS^^S^^SG 
a NMffi® £ 2 &7W£@^N-££#>-e&£ 8 
[0 0 6 8] 02 6tC^S^5*CDU-ifMmg{C<fc 
o T G a Wfg£k<7)fe=?-l&8timt> 2>Z.k.*&\^f£L1t'7 : 

a NfeS^-e*XWJ:(7)*»S3S^S < 

^ft^tL-5) ; fe<7)i:#x.^n£o HI2 5 (a) (C5VT«fe^ <L 
JCx3r2/-7U-if& 1 0 kWc7)^g-tr (0 0 0 1) tfy 

S^GaN^^8 0 3^«S^tl-2>o ZroMR. 0 

2 5 (b) Kl^*r<fce){CGaNi^S®8 0 2 £GaN££ 

40 n/i 8 o 3 (7)mtim.X'\*m-&K:fe'D ttfaiazmw 
zmznzo fifcsssti#^a^«bns7oo 

5 0 O'CKK^SfcOTfeltfiV*. 
[0 0 6 9] -@WI9) *«bJC, H2 7JC^r«fc^JC 
GaN^8 02hGaNM8 0 3-_hfCb— if3t 

»=feRgit-a:rtc i o o ovx^mmimmkmic&v 

50 Ga-NfeS**itfflN-S. ZO)£$tef$&*ft-D 
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Hfcj&G a Nfemm 8 0 3 _k(7)G a N*&M 8 0 5 <Z)f£ 
^a^^<$MI(7)GaNMf8 0 2_h<7)GaN 

if@M 8 0 4 cBtettrntfrz < -?z> zttfita z>* z 

(7M^(DsmU^itmisEG a jiff 8 0 2 i: G a Nifg 

H80 3 zimLtcumz y ^?^v ^ ■» 

7 ff i: b T £ y itMSiitofiV ^ At&0& V ^G a Ni^H 
^8 0 5^timt:^^ o bfc#oTEI2 5£**bfc<« 

GaNWlM^S, 10 

[0 0 7 0] (HJfiWlO) ZO)t%m2 5X7jk 

IfcGaN^af 8 0 2 ^GaN^if 8 0 3tf»¥£ 
M^-i^C^tC^y, V7 7 4T.mti**<D&rtt& 
-£<7)m&*ftmx&Z><DX, GaNiif802i:Ga 
NM8 0 3<Z)W££{b2*TGaN*efi»8 0 5 

20 

[0 0 7 1] 3Wfigfi»jT?{iGaN^S<Z)fi£S^ 
fefe^Lfe^A 1 I nNRXfZ.tl^(DtSMKi3^X 

[0 0 7 2] (§£&60U 1) 1 l<7)^0tJJC 

Bre&.&. t7r-f7«Ri 1 0 1 *w&^mm£k 
mmjnmmttvYi,, twa^wyaHRi 101 

ft I 0 0 0ican?anJ»U tusBSJOTJC**, 30 

7> MJ ^^-;ut;i/^-^a, h y **jktf-y *A£& 

IW*Cfc«C«fe-yAlGaN^^y K«l 102$:5/z 
m;-*3fe Ti/fcT* h y *^;i/7;t/3— #A, hU 
^^y^/i, hy^;i/^y^A^^t-^c:i: 
(C^y niAl Ga I aN^yKll 103§5/z 
flu ' T>*=T, hy^M'^tfA, Ky* 
^;U#y£A£g^-r5£i:{c<fcy I nGaNMl 
10 4&0. 0 1 ^m> T^— T, h 

T;U$ — »^A, h y^^;i/Y>^^A> h VXf-MJV 
•j7A, ^ji^;i/y>^$:^*r^Cli:}CJ:ypMAlG 40 
al nN^^Kffl 1 0 5£2jum> «V«V«R& 
«J5»»fcj:y«gU ^;i^N-r-p«2l*^riW*. 
[0 0 7 3] Z(Db%imEAl InGaN^TV Kll 
10 3; 1 10 5fe*tFWEInGaN?gf4»l 104 
teffrlEA 1 GaN^ KM 110 2 

[0074] *^rwE^7T-f7*Kiio'i^ t5ia 

AlGaN^'y KI110 2, mTfSA 1 I nGaN^ ' 
"Kff 1 10 3> 1 1 0 5; fc\fctffluIEfnGaN?g 
ttl-l l-0 4(7)|«Wl 1 0 6£j&C VDfC<£y 50 
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*£&U (a) ^^ftflBSfe^^S. 

[0 0 7 5] m^xy^hVW^y^ts^xmyvit 

nmm^3Lv^y^\js (t>) ^^MamM- 
[0 0 7 6] m^xmm£.&z>%m&'<(*yi£-2xx.*> 

f>^{Cj:oT> W^ytufaAlGaN<7^^KjBl 
"102t5jiimx^yu (c) (D&^fttmttB 
^ AlGaInN110 3, InGaNllO 
4, AlGaInN110 5»Al.GaN^h*Il 

102 fcjfcr i n &#A/ev\£a\ te^&a**^ 

<Z)^ A 1 G a N^7^ Kl 1 1 0 2 /j'x^f 

^JCH^bTWS. TWCA1 GaNl 1 0 2tf&£fflS 
7>te, *3f£(7>»?S»J:y%)/J^<&y % ffi&KtfigA 

[0 0 7 7] 02 9KUft^fel^Ufc«W»faB«Raia 
ii, ±#»bJifc¥SBI£^-f. 1 1 0 7, 1 108(t 
±ffi#£Jlfc^<Z>IiiGaN«f£»l 104«t 

*»a<©tt?®B[*:«Lfcs^aaT?*4&. 1107^ 

■nSKtCfi^-Cttl nGaNMl 1 0 4fck C<7)g 
tW^yjfr^lto'hSV'vAl GaNe^yKff 1 1 0 
2Ji£i£^*tVO^fc«K InGaNgtiU04 

i*j*a&ifijjcsia&^rRi«ky^&s^ 2&7c#j{c 

[0 0 7 8] -Ok 110 8 {C^-r^tCfev^TttTSS 
iCA 1 GaN^7*; YM 1 1 0 2#m£b&M£«K 
ft^fSj{cME&^0)rt^ 122 9<7):&^<7XfrftKjtfbT 

[0 0 7 9] Z.(D&Ot£, fgt£ffl 10 4{Cfe^t, A 
1 GaNff 1 1 02*^^5®^^ Bfci;2ftT£ 

\,\m*t<Dmi& (110 7 tiio Qt&mm ^ 
+&zk.trt&&. 1 1 o 7^7>T'tix immi i o 

4(i®pWf«JtC-E^^^J^Sl-trv^^^T?. Z1C7) 
10 7^1108 b.0>%JffiT*&s f^Jt^t^ 

[0 0 8 0] *^(U2 8 (d) 0><fc^«CAfGaN*9 
^ KJB 1 1 0 2(7)f^y«c, InGaN^^Kffe, 
InGaNgf^l 1 0 40>ftbU tCA 1 GalnNg 
&m*m^&Z.k.\£&Vy »*fet-AlGaInN 
SSMJC^S, TBPICI nGaN-577'V KS^feSSP 



o 
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lo o 8 l] &&mi^v*yv*w^<ntoam!toA9 

^V*y>f$:m^Z>Z.£b-*J1feX'&Z>o z<m&r.v* 

yvmtem^&mizjz&^yT-yy-tfgraimicK 
^Twmzm&Lzm&zmirfzztic&vjzyf-y 
M&*j&j&^&m(nmteitmm^&zffi<fr&>iz i io 
[oo8 2] mmii2) KK*gffio)ni2oy£m 

1*100 ox^-eMfcU £jce«c#3fc yy^Ly 
szvh y **juxv v&*im?z>z t y a«± 

CGaN^l«^l 2 0 2 ZOMs ft 

OTo r ri:f£EtcUr^<. 20 
[0 0 8 3] flfcttivc* JE;fr*5To r r 

5Ci:tC<fcyGaNl 2 0 3tf)fifcS*fT-5. £0)Bk £E 
otGaN^ll 2 0 3(iM«l 2 0 2 *4»&fcLT 

«^w^s^c^7mt>nx mmmmttz 

So 

[0084] H3 1ttiO)i:a<DGaNISfil 2 0 3CD 30 
m&Ml 2 0 4 0t^fe^L/fe^|2fefe&a i^^-^i 

*«r^U> GaNfeSl 2 0 3«:5f^£RJ§#rpJK:<7) 
[0 0 8 5] ^ht, ©CtrtO£E**8 0Torr* 
GaN««l 2 0 3±&C*3Sx 7>^-7x h y 

*^i/7^$.=#z* hy*^;u#y^A*{^-r££ 

fctCfcy nSA 1 GaN^7iy K*l 2 0 5=fe5^m, 40 

tK^x 7>^e-7> hy^5F-;i/^>^^A, hy^^;i/ 

*y*At«W-ecfclCJ:y InGaNWl 2 0 
6*0. Oljunu TKsjS, T>^E— 7x hU^^;UT;U 
3n£A, hy^^l/ijyr>A, ^^;i/^>^*^ 
-?&Z.±tZ£V pSAl GaN^77y KJB1 2 0 7*2 

[0 0 8 6] ^^jfeJcfctLti, iy*>^*>W3Bi££ 



Q 

:) 4#&S¥08-255932 

22 

[0087] 13) si 3 4 ix*%um-mmi 
zm^^ti&i&&gm.(7)mmm&mz-&z> 0 04*101 

□ 1 0 1 2^^JTO^*^ASns. EJtfffl 0 1 1 
rtlC{±*-2K>»6D4^^ 1 0 1 3&mnti£tlTi5 

y* i**«&i 0 1 4«:co>!^^j:aDK:fassn 

s«fc3K:fco"a*s. %z£m,Qio 1 i#g&#y-f 
1 0 1 steals nrfcy, 5ttmfto)Ejivmft*LXf 

[0 0 8 8] &SCx -bIE(7)Sa*^^7^M^5^tc 

o^tei3 4, H3 5*ffl^rKsw-s. ^r, tmm 

^M^^S^fe^tFj^q^^tC^y^®*^ 
-ftLfe®^ (0 0 0 1) c7)a-Al2 03 
7) M1031 *_hlS-b-fe^^ 10 1 3 JiJCf&BU 
1021 aor@^-6, ^^AO 1 

0 1 2fr*>ma^mLrc.i%jm<Dj&%x*mx 
u awi 0 1 lftcDKnzw&rtz* %&r$&mj3 
ttmxiytcmz-M&Ky? 1 0 1 8 zrmz-&<gftcD 

£E^7*l 0To r rfcflto. Ejjff&&lr1±-£z.Z"lffi 
m%izij)ll 0 1 5CJ:oTihfe:?**3§$S&a&U 

Mi 0 1 4<a?gg#i 2oor£jiUT7^m 0 

[0 0 8 9] &tve^M*4 0 0lC{C|l8SL'Cfrfc 
TMG (hV**-JUXVK7& *>\fctfN 
H 3 (7>^— 7) 10 1 2*>^SAL7 

WT^OGaNIl 0 3 5*£|£E0. 1 ^mtt 

LTx NH 3 i: TMGCO^Sitii 1 0 0 00 : 1 tL 

tc 0 zoitgft&umtftm&m&v&m^t, 3^ 

^rfti3*.6fttt«(7)&W*fi^^y, i$-&7^E 
;i/7T^«WGaNK^^tL3SJ^ofc. 
[0 0 9 0] GaN^1 0 3 5OiM^(«^SS7b<T 

-Ejsosfssfc.stfi'i 0 1 i#i?>8tym 

Lx yythvv^y>f-TM^vm3 5 (b) tc^ 

^-f^KJCT ; E;i/7 7'^tt<7)GaNii8BRl 0 3 5^ 
Lfe 0 . 3CT-RM^IU3 5(7>-y-7r-rT30g3 l^^f® 

iufe-Drv^ffiwy^ Ah^^^iias^ia^f&ix 
o^y R®icii35*r^iRr«cfWc^^. Ah^-fy<7) 

[009 1] ^W^^ - 
f 101 lrttC^Lx 4-S»^^(7>f^ytCNH3 
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[0 0 9 2]-*^ TMG^tfNHafe^^AP 
1 0 1 2^^*A03l«<7)2SRIritSat?GaNK«ra: 

•C**eTfrf, **\ 0.0 5^m£7)TOmGaNI 
1 0 3 3#3fc7tfi»* Tfc*y£6ft8tt0>ftttfifcft# 
{5SI£ft.5«fce>iCU *<Z>&, g£^£l 0 5 0'CtC 
JififTiKWC, GaNI1 0 3 4OT^5.0^mi: 10 
JfeS^totf^dFiz-VJl/^feffofe,, d(7)hi*NH3 
i:TMG(7)aEStfctt3 0 0 : 1 fcLfc. :Efcf**2/-wU 
^UfcGaNI1 0 3 4!±, T^JCr^l/^^tttf) 
GaNgl 0 3 5rt<??3B^3££3te, 7^77X9 

T>tf*<Z>G aNll 0 3 6 
CO 0 9 3] jfefc, ^Wr^OGaNRlO 
3 6CttS*ftfc^fc*^fifc««l 0 4 1 iiltO 

*nti,-^<?5flTOttSB^4j:^«ciEfiaa3{) f i-< 20 

idu £&1 0 3 1 iiGaNil 0 3 4b<m*&k<7>£ 

CO 0 9 4] cerate, *$aft^fc^2**rtN&Ga 
N^CO^^^^l 0 4 1 tC0J*«4 s ^U-tf 

CO 0 9 5] o^^^^^iiIS^WJ^C<fc y 30 
^feGaNaiWdFS/^l/WtTJlgffiiaSJCO^Til^ 
> B5 3 - 6 fcfctfc«W)fcik t^(7X=^PWf£g&JCJ: y N 

BWfifc (0 0 0 1) <7>a-Al203 -(^t^T) 
10 3 ldUoag0fcJlte5 ^mCDGaNaLtr**^ 

;H1 0 3 3, 1 0 3 4 (^a^^em^^ 

CO 0 9 6] SSI 0 3 1 £(D?mi 0 3 77^*&i^F 
£m##MSi?H^^U 1 0 3 2{* 

SBfiMJ^fc<E^gfcjMfc<&fc, 10«/cm»£U: 
CO 0 9 7] :*^0iJiC«fcSfc£5<Z)GaN:i:lf 
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